Introduction
space (May and Hassell 1981) , and differential utilization of resources in time (Armstrong and Data Analyses -The overall goals of our analyses were to describe and quantify how 1 3 8 diets differed by species, predator size, and season. We were especially interested in whether the 1 3 9 relative effects of species and size were consistent over time, or whether they varied seasonally.
4 0
To examine diet variation by predator size, we subdivided each predator species into size classes 1 4 1 based on the distribution of total lengths observed when the individuals of all seasons were 1 4 2 combined. Sculpin and trout were subdivided into small, medium, and large size-classes using to divide salamanders into two size-classes: small and large. Among species, size-classes, and seasons, we compared the proportional diet composition by prey counts of seven primary groups: Diptera larvae (true flies), Ephemeroptera insects (i.e., aquatic insects that have emerged from the stream), terrestrial prey (i.e., organisms 1 5 0 with no aquatic life stage), and "other". The "other" category represented <5% of total prey 1 5 1 items. We calculated proportional diet composition in each season by dividing the total number 1 5 2 of a given prey group found in the stomach contents of a given species (or size class) by the total 1 5 3 number of prey items found in the stomach contents of that species (or size class). Permutational observed in 14 sculpin (13 singletons, 1 doubleton) and 2 trout (both singletons), and predation 1 9 4 on sculpin was observed in 2 salamanders (both singletons). We could not find identifiable prey 1 9 5 in 115 sculpin (5.67%), 19 trout (3.97%), and 13 salamanders (12.1%) (see Table S1 for numbers of stomachs sampled and percent empty by size class and season). In general, sculpin and salamander diets were comprised primarily of benthic aquatic invertebrates, whereas trout diets were comprised of a more even mixture of terrestrial, aquatic, and semi-aquatic prey. Trout diets, which contained the highest overall proportions of adult 2 0 0 aquatic insects (9.4%) and terrestrial prey (19.8%), also exhibited the greatest seasonal variation, 2 0 1 including a shift in proportional consumption of terrestrial thrips (Order: Thysanoptera) from less 2 0 2 than 1% in summer and fall to 49.8% in spring. Proportions of Diptera larvae and Ephemeroptera 2 0 3 larvae found in trout stomachs were also highly variable across seasons; trout diets contained 2 0 4 1 0 relatively high and even proportions of Diptera and Ephemeroptera in summer (~35% and ~33%, 2 0 5 respectively), high proportions of Diptera (~52%) and low proportions of Ephemeroptera (12%) 2 0 6 in fall, and low proportions of both in spring (~9% and ~15%) (Fig. 2) . Sculpin and salamander 2 0 7 diets exhibited relatively minimal seasonal variation in proportional diet compositions compare 2 0 8 to trout (Tables S2-S4 ).
0 9
Dietary niche breadth varied seasonally within species but was highest (most generalized) 2 1 0 in trout, lowest (most specialized) in sculpin, and consistently higher in the larger size-classes Predators of differing body size and of differing identity both differed in the mean size of smaller size classes, whereas the proportions of Ephemeroptera larvae were higher in larger small sculpin. Similarly, large trout consumed 27.4% fewer Diptera larvae and 11.3% more 2 2 8
Ephemeroptera larvae than small trout. Larger trout also consumed higher proportions of adult 2 2 9 aquatic insects and terrestrial prey than smaller trout. Small salamander diets contained higher 2 3 0 proportions of Ephemeroptera larvae but larger salamanders generally consumed more prey that
were not Ephemeroptera of Diptera (e.g., snails, crayfish, annelids, other rare prey).
3 2
PERMANOVA analysis confirmed the statistical strength of these dietary differences among season (pseudo-F = 73.57, p<0.001; Table 1) .
The hierarchical clustering of size classes by diet dissimilarity varied across seasons ( classes were often more similar than the diets of conspecific size-classes. Only in spring were 2 3 9 size classes clustered according to predator species, with sculpin and salamander diets being cluster analyses (Table S3) . Dietary overlap generally decreased with increased differences in with sculpin and salamander size-classes in spring. The relative magnitudes of intra-and interspecific diet variation are recognized as being 2 4 7 important to shaping community dynamics, yet few studies have evaluated the degree to which 2 4 8 these two types of variation are static or dynamic in time. In the present study, we compared the prey-size spectrum. Consistent with this result, we found that both dietary niche breadth and between groups of similar body size. In several cases, dietary overlap was higher between 3 2 7 heterospecifics of similar body size than between conspecifics of dissimilar body size (see Table   3 2 8 S5). In summer and fall, for example, higher dietary overlap was observed between small trout 3 2 9
and small sculpin than between small sculpin and large sculpin. In spring, however, dietary
overlap between small sculpin and small trout was less than half the overlap between small and 3 3 1 large sculpin, which again reflects the influence of terrestrial prey availability on feeding 3 3 2 relationships in our study. Temporal variability in the magnitudes of intra-versus interspecific variation may play intra-and interspecific diet variation, such as those caused by changes in prey availability, reducing species-level resource overlap among our focal predators. However, because (1) we did is likely to exhibit temporal variation as well. Our study therefore suggests that temporal scales are an important consideration in efforts to understand coexistence. Given that seasonality in environmental factors and the strength of predator-prey relative magnitudes of intraspecific and interspecific diet variation is likely to be inherent to most 3 6 0 food webs. The seasonal influx of a single prey type, terrestrial thrips, into our study streams was and multiannual fluctuations in abundances of rodents consumed by owls (Korpim ki 1992).
6 6
Diet studies conducted on time scales that are poorly matched to the relevant intrinsic and 3 6 7 extrinsic drivers, such as seasonal variation in prey communities, may not capture the full picture 3 6 8 of how temporally dynamic trophic interactions can be in nature. In the present study, our 3 6 9 estimates of diet variation are averaged over multiple weeks and compared across seasons, 3 7 0 whereas higher (or lower) diet variation may be revealed on much different time scales (e.g., diurnal, annual, decadal). We recommend that future studies of trophic interactions should life histories of the interacting species. wise trophic niche shifts in Antarctic benthos. PLoS ONE 13:e0194796. Pygosteus pungitius) with a review of methods used in studies of the food of fishes. Freshwater Biology 46:303-316. Washington. Doctoral dissertation, University of Washington. 
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